The effect of dietary imbalances on the activation of benzo[a]pyrene by the metabolizing enzymes from rat liver.
Male Sprague-Dawley rats (70-80 g) were fed ad libitum a standard control diet (22% casein, 5% lard), or a high lipid diet (30% lard) or a low protein diet (6% casein) or a standard diet containing 50 ppm phenoclor DP6. After 6 weeks on these diets, the cytochrome P-450 microsomal content, the benzo[a]pyrene monooxygenase (BaP-MO) and the epoxide hydrolase (EH) were assayed. The formation of mutagenic B(a)P metabolites which covalently bind with DNA was compared. The activity of BaP-MO and of EH were increased by the high lipid diet (+27% and 106% respectively) and by the phenoclor DP6 treatment (+63% and 400% respectively), compared to the standard diet. In animals fed a low protein diet the BaP-MO was decreased (-34%) and the EH activity was strongly increased (+262%) compared to those fed a standard diet. All experimental diets increased both the activation of BaP to metabolites able to bind DNA and the mutagenicity of BaP versus TA98 Salmonella typhimurium strain. It was concluded that dietary imbalances can be considered as a factor in chemical carcinogenesis.